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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to a rotary encoder for detecting an angle and more particularly to a rotary 
encoder having a scale with a plurality of patterns of different cycles formed on the rotor thereof and capable of precisely 
measuring the angle of the rotor by reading the scale. 

[0002] So far. encoders are widely known as instruments to measure an angle electrically. There are encoders of 
various types such as optical and magnetic types but their basic structures are analogous to each other. 
10 [0003] The rotary encoders have been widely used as instruments to measure an angle electrically Optical encoders, 
in particular, are produced with high optical technology applied thereto and have such features that they can provide 
encoders with high precision and high resolution and are invulnerable to external noises such as magnetism and, 
because of their workings of a noncontact type, they have a long service life. 

[0004] On account of these excellent characteristics, the optical encoder is used, for example, in a surveying instnj- 
15 ment for detecting an angle. 

[0005] In the optical encoders used in surveying instruments today, there are two types, i.e.. the absolute type and 
the incremental type. 

[0006] The absolute type is such a type in which the value of an angle and a position on the circumference are in 
one-to-one correspondence. Since a position on the circumference is registered as an absolute address, it has such 

20 a merit that positional information can be obtained therefrom no matter in what position it is. For example, as shown 
in FIG. 7, an encoder pattern is formed on the rotor in a concentrical manner and thus there is provided the code pattem 
for reading angle. The code pattern for reading angle is made up of two tracks, i.e.. a first track 5000 and a second 
track 6000, and thereby fine and coarse or fine, medium, and coarse code patterns are provided. 
[0007] Further, as shown in FIG. 8, there are provided a first ti-ack illuminating portion 7100 for illuminating the first 

25 track 5000, second track illuminating portions 7200, 7200 for illuminating the second track 6000, and a CCD unit 7300 
for detecting the encoder pattem. The illuminating portions made up of the first track illuminating portion 7100, the 
second track illuminating portions 7200, 7200. and the CCD unit 7300 are arranged so as to have the rotor sandwiched 
in-between. Through such means, it Is made possible to read the angle in any desired position from the code pattern. 
[0008] On the other hand, as shown in FIG. 9, the incremental type is made up of a rotor 8510 having a main scale 

30 851 1 and an Index for zero signal detection 851 2 formed thereon, a stator 8520 having a subscale for index 8522 and 
subscales 8523. 8523 formed thereon, and a detection means 8530 disposed such that the rotor 8510 and the stator 
8520 are sandwiched in-between. 

[0009] The main scale 8511 formed on the rotor 8510 is constituted of a grating with bars, as graduations, disposed 
at equal pitch on the circumference. The index for zero signal detection 8512 formed on the rotor 8510 serves as the 
35 reference point for counting the main scale 8511 . 

[001 0] The index for zero signal detection 8512 is such that becomes necessary when a count is made from a specific 
position and becomes unnecessary when it is made from an arbitrary position. 

[0011] On a fixed stator 8520, there are disposed the two subscales 8523, 8523 and the subscale for index 8522. 
The subscales 8523. 8523, which are shorter than the main scale 8511, are constituted of gratings with bars disposed 

40 at the same pitch as that of the main scale 8511 . 

[0012] The detection means 8530 is made up of an index detecting portion and a main scale detecting portion. The 
index detecting portion is made up of a first light emitting device 8531 , a first collimator lens 8532, and a first photo- 
detecting device 8533 and it can detect the index for zero detection 8512 formed on the rotor 8510. 
[0013] The main scale detecting portion is made up of a second light emitting device 8535, a second collimator lens 

45 8536, and a second photodetecting device 8537. The main scale detecting portion detects the light and dark pattem 
of the main scale 8511 formed on the rotor 8510 as going on and off of light and converts the going on and off of light 
into an electric signal by means of the second photodetecting device 8537 and. by counting the electric signals. It can 
measure the angle from the point of zero detection. 

[0014] More specifically, as the rotor 8510 rotates, going on and off of light is produced every time the main scale 
50 8511 moves one pitch and, then, the second photodetecting device 8537 provides a sinusoidal signal by receiving the 
going on and off of light. 

[0015] One of the phases of the sinusoidal waves detected from the two subscales 8523, 8523 is shifted from the 
other by 1/4 pitch. From the phase shift, the rotating direction of the rotor 8510 can be detected. 
[0016] The sinusoidal signal obtainable from the second photodetecting device 8537 is biased so that detection of 
55 an angle finer than that obtained from the pitch of the bars of the grating of the main scale 8511 may be achieved. 
Further, by increasing sinusoidal waves with the phases arithmetically shifted, finer angle detection than with the pitch 
of the bars of the grating of the main scale 8511 may become possible. 

[0017] However, there have been problems with the absolute type that its structure is complex and making it small 
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and light so as to be incxuporated in surveying instruments is extremely difficult. 

[001 8] In the case of the encoder of the incremental type, since it is of a system in which the main scale 851 1 formed 
on the rotor 8510 is read, if, for example, the main scale 8511 is as large as 80 mm or so in diameter and the pitch of 
the bars of the grating is 60 sec. the number of the bars amounts to 21600 all along the circumference and. therefore. 
5 very fine scale with the pitch being as small as ten-odd (xm must be cut for the main scale 8511. 

[0019] White such a fine scale is produced by projecting a contracted image of an original to a photoresist and 
subjecting the photoresist to etching, parallelism and uniform thickness of the bar as well as accuracy in the pitch of 
them constitute great factors affecting stability of the encoder signal. 

[0020] For example, if such a defect as a deformation of the grating or an irregular pitch in the grating is produced 
fO in one of the graduations, a problem arises that the counting becomes difficult or impossible. 

[0021] Further, since the encoder of the incremental type reads the bars of the main scale 8511 formed on the rotor 
8510 one by one, it has such a grave problem that counting becomes impossible when the rotor 8510 is suddenly 
rotated or given a shoclc. 

[0022] A rotary encoder according to the preamble of claim 1 is known from FR-A-2 595 461 , for example. 
SUMMARY OF THE INVENTION 

[0023] The present invention is that for a rotary encoder for detecting an angle. The encoder is made up of a rotor 
and a stator. in which a scale formed on the rotor has a first pattern modulated for a first period and a second pattern 
20 modulated for a second period different from the first period. The first pattem and the second pattern are sequentially 
disposed at equal pitch in the rotating direction of the rotor and there is provided a scale detection means for reading 
the patterns of the scale. Modulation of the first pattem and the second pattem may be provided by spatial modulation 
exercised by changing the width of the bars. 

[0024] According to the invention the first pattem and the second pattem have at least one periodically repeating 
25 point of concurrence, where said pattern concur with each other with respect of phases thereof. 

[0025] The position of the rotor is determined by measuring a phase difference between the first and second pattern. 

BRIEF DESCRIPTION OF THE DRAWINGS 



30 [0026] Embodiments of the invention will be described with reference to the drawings, in which: 





FIG. 


1 is a diagram showing a structure of an encoder 1000 of an embodiment of the invention; 




FIG. 


2 (a) is a diagram explanatory of the principle of the encoder 1000 of the embodiment; 




FIG. 


2 (b) is a diagram explanatory of the principle of the encoder 1000 of the embodiment; 


35 


FIG. 


3 is a diagram showing an electrical configuration of the embodiment; 




FIG. 


4 is a diagram explanatory of the principle of the measurement exercised in the embodiment; 




FIG. 


5 is a diagram explanatory of the principle of the measurement exercised in the embodiment; 




FIG. 


6 is a diagram showing a structure of a processor means 16 in the embodiment; 




FIG. 


7 is a diagram explanatory of a prior art; 
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FIG. 


8 is a diagram explanatory of a prior art; and 




FIG. 


9 is a diagram explanatory of a prior art. 



DESCRIPTION OF THE INVENTION 



4S [0027] An embodiment of the invention will be described with reference to the accompanying drawings. 

[0028] Referring to FIG. 1, an encoder 1000 of the embodiment is made up of a rotor 100, a scale 200 formed on 

the rotor 100, a stator 300, and a scale detection means 400. 

[0029] The scale 200 formed on the rotor 100 is constituted of spatially modulated patterns, which include at least 
a first pattem modulated for a first period and a second pattem modulated for a second period different from the first 
50 period, and is arranged such that the first pattern and the second pattern are sequentially disposed at equal pitch in 
the rotating direction. 

[0030] Namely, in modulating the first pattem and the second pattem. spatial modulation exercised by changing the 
width of the bars is employed. 

[0031] The scale detection means 400. made up of a light emitting device 410, a collimator 420. and a linear sensor 
55 430, is disposed so that the rotor 100 and the stator 300 are sandwiched in-between. 

[0032] The linear sensor 430 is for converting the scale 200 formed on the rotor 1 00 into an electric signal. The linear 
sensor 430 is formed on the stator 300 and a CCD linear sensor is employed therefor in the present embodiment. The 
linear sensor 430 is not limited to the CCD linear sensor but any sensor can be used as long as it is a linear image 
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sensor having such devices as photodiodes disposed in a one-dimensional an'ay. 

[0033] Processor means 16. as shown in FIG. 3. is made up of an amplifier 161. a sample and hold 162, an A/D 
converter 163. a RAM 164. a dock driver 165, a microcomputer 166, and a display 167. 

5 Principle 

[0034] Now. the scale 200 formed on the rotor 100 and the principle of the measurement of the scale will be described. 
[0035] First, to simplify the explanation, the scale 200 formed on the rotor 100 in a concentrical manner will be 
developed into a linear representation as shown in FIG. 2(a). 

10 [0036] The scale 200 formed concentrically on the rotor 100 as shown in FIG. 2(a) has the first pattern A, the second 
pattern B, and the third pattern R cyclically disposed at equal pitch (p). More specifically, the three kinds of patterns 
are treated as one block and such blocks are continuously disposed. If the block disposed on the leftmost side is 
defined as the block 0 and denoted by R{0). A(0). and B(0), then they are cyclically disposed followed by R(1). A(1). 
8(1). R(2). A(2). 8(2) Since all the patterns are repeated at equal pitch p. the signal conresponding to the pitch is 

15 defined as a reference signal. 

[0037] In the present embodiment, while the equal pitch (p) is set, for example, to 183.8 sec (183.8 sec when con- 
verted to angle), any value of pitch (pitch angle) can be employed. The third pattern R has a fixed width, the first pattern 
A has its width of the black portion modulated such that one period is attained at an angle of 360 degrees/50, and the 
second pattem B has its width of the black portion modulated such that one period is attained at an angle of 360 

20 degrees/47. Any periods can be employed for the first pattem A and the second pattem B provided that the periods 
are slightly different. The manner of modulation of the first pattem A and the second pattem 8 is as shown in FIG. 2(b). 
[0038] Now, the principle of detecting a specific angle from the scale 200 will be described. 

[0039] Since the first pattem A of the scale 200 formed concentrically on the rotor 100 has its width of the black 
portion modulated such that one period is attained by an angle of 360 degrees/50, setting the modulated widths at 0 
25 - 183.8 sec, the width DA of the first pattern is given by 

DA = 91.9secx(1 + SIN(2xnxX/(1 296000 sec/50)) (1) 

30 where X = (183.8 sec, 735.3 sec, 1286,8 sec. ). 

[0040] Likewise, since the second pattern B of the scale 200 formed concentrically on the rotor 100 has its width of 
the black portion modulated such that one period is attained by an angle of 27574.5 sec, the width DB of the second 
pattem is given by 

35 

Db = 5x(1 + SIN(2X7iXX/(1296000 sec/47))) (2) 
where X = (367.7 sec, 919.1 sec, 1470.6 sec ). 

[0041] The third pattem has a fixed width of 147.1 sec being 80% of the maximum modulation of the first and second 
^ pattems. 

[0042] Since the periods of the first pattem A and the second pattern B are slightly different, the same pattems 
appear when one full rotation, being the least common multiple of them, is made (point of concurrence). Therefore, it 
follows that the phase difference between the signal according to the first pattem A and the signal according to the 
second pattem 8 varies from 0 to 2n within the range of the one rotation of the rotor 100. Namely, by denoting the 
phase of the signal according to the first pattem A by and the phase of the signal according to the second pattem 
B by (t>B. the angle 0 of the rotor 100 is given by 

e = (<I>B-<|)AV(50 - 47) (3) 

50 

[0043] The way of calculating the angle 9 of the rotor 100 will be described concretely. 

[0044] The output signal of the linear sensor 1 5 is integrated for the front and rear halves of the pitch of the reference 
signal (the signal corresponding to the equal pitch p). Then, values at every third place of the integrated values are 
picked out (product detection), and, thereby, a signal 1 corresponding to the first pattem A, a signal 2 corresponding 
to the second pattem 8, and a signal 3 corresponding to the third pattem R are obtained as shown in FIG. 4. Since 
the third pattem R has not its width modulated and, in addition, the width of the third pattem R is only 147.1 sec while 
the first pattem A and the second pattem B have the largest modulated width 183.8 sec. the signal 3 corresponding 
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to the third pattern R has a virtually constant Integrated value, being atx>ut 80% compared with the signal 1 and the 
signal 2. 

[0045] Further, since the third pattern R. the first pattern A, and the second pattern B are cyclically disposed in the 
predetermined sequence, it can be determined to which of the third pattern R, the first pattem A, and the second pattem 
5 B the picked out signal belongs. Furthermore, in order to remove the effect of the extemal disturbing light producing 
in-egularity in light quantity, signals (A - R) and (B - R) referenced from the signal conresponding to the third pattem R 
as shown in FIG. 5 are obtained. 

[0046] Then, by choosing, from the signals (A - R) and (B - R), a set of the signal R, the signal (A - R). and the signal 
(B - R) including the reference signal including the address position (the m-th bit) of the linear sensor 1 5 corresponding 
10 to the position of angle detection and, then, obtaining the phases of the signals (A - R) and (B - R), it can be found out 
of which position of the scale 200 formed concentrically on the rotor 100 the chosen set of the first pattem A. the second 
pattem B. and the third pattem R is. 

[0047] Here, by denoting the signal (A - R) by Am and the signal (B - R) by Bm and representing 1/2 of the maximum 
amplitude of the signal (A - R) by Wa and 1/2 of the maximum amplitude of the signal (B - R) by Wb. the phases of the 
15 signals (A - R) and (B - R) can be respectively obtained from 

<|>a = SIN'^AmM^a) (6) 

20 and 

4>b = SIN ^Bm/Wb) - 2X71(183.8/(360x60x60/47)) 
25 = SIN'^Bm/Wb) - 2 xn(1 83.8/27574.5) (7) 

The odd sum in Equation 7 is produced by the fact that the position of the signal corresponding to the second pattem 
B is deviated 183.8 sec from the signal corresponding to the first pattern A. 

[0048] By substituting Equations 6 and 7 in Equation 3, the position on the scale 200 of the signal con-esponding to 
the first pattem A can be detected and the angle 9 of the rotor 100 can be obtained. If the reference signal belongs to 
the third pattern R, 183.8 sec should be subtracted and if the reference signal belongs to the second pattern B, 183.8 
sec should be added. Thus, the position on the scale 200 formed concentrically on the rotor 100 can be detected and 
the angle 6 of the rotor 100 can be obtained. 

[0049] Now. the processor means 16 installed in the encoder 1000 of the present embodiment will be described in 
^5 detail. 

[0050] The amplifier 161 is for amplifying an electric signal from the linear sensor 430. the sample hold 162 is for 
sampling and holding the amplified electric signal with a timing signal from the clock driver 165, and the A/D converter 
163 is for AJD converting the sampled and held electric signal. The RAM 164 is for storing the A/D converted digital 
signal. Further, the microcomputer 166 is for performing various calculating operations. 

[0051] Now, the functions performed by the microcomputer 1 66 will be described with reference to FIG. 6. The proc- 
essor means 16 Is made up of a reference signal generating portion 1661. a pattem signal generating means 1662, 
and a calculating portion 1664. The reference signal generating portion 1661 generates a reference signal correspond- 
ing to the equal pitch p from the electric signal obtained from the linear sensor 430 by means of fast Fourier transform. 
[0052] The pattern signal generating portion 1662 integrates the signal input thereto for the front and rear halves of 
the pitch of the reference signal and then picks out values at every third place of the integrated values (product detection) 
to thereby generate the first pattem signal and the second pattern signal. 

[0053] The calculating portion 1 664 calculates Equation 3 from the phases of the first pattern signal and the second 
pattem signal to obtain the angle 0 of the rotor 100. 

[0054] The display 167 displays the angle 6 of the rotor 100 calculated by the calculating portion 1664, for which a 
^ display means such as a liquid crystal display may be used or an extemal memory means or the like may be used to 
output the data. 

[0055] Now, the encoder 1000 of the present embodiment will be described concretely. 

[0056] The scale 200 formed concentrically on the rotor 100 is constituted of the first pattem A, the second pattem 
B, and the third pattem R. 

[0057] The first pattem A is arranged so that its one period is attained by 360 degrees/50 and the second pattem B 
is an-anged so that its one period is attained by 360 degrees/47. Therefore, at the point A = 50 periods and B = 47 
periods, where their least common multiple is attained, the same pattem appears. Namely, this point corresponds to 
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the index for the zero signal 

[0058] In the conventional encoder, by setting the pitch of the bars of the grating at around 60 sec, it would be possible 
to detect an angle to nnaximum fineness of around 0.2 sec from the signal obtained from the grating. 
[0059] In the encoder 1000 of the embodiment, the detection is possible to 1/1000 of the bar code pitch. Then, it is 
5 known that 0.2 secxIOOO corresponds to 38.78 ^m. If pitches are sought from it. 6480 pitches are obtained for one 
rotation. 

[0060] From the first pattern A (A = 50 periods) and the second pattern B (B = 47 periods), the least common multiple 
of A and B becomes 2350 blocks, and. in the case of three pitches with the third pattern R added. It becomes 
2350x3 = 7050. 
10 [0061] One pitch is given by 

(360x60x60)/7050 = 183.3 sec and the resolution is given by 
183.3 secxIOOO = 0.18 sec. 

[0062] The present invention constructed as described above is made up of a rotor and a stator. A scale formed on 
the rotor has a first pattern modulated for a first period and a second pattern modulated for a second period different 
IS from the first period and the first pattem and the second pattem are sequentially disposed at equal pitch in the rotating 
direction of the rotor, and, further, there is provided a scale detection means for reading the patterns of the scale. 
[0063] In the invention, the modulation of the first pattem and the second pattem may be made by spatial modulation 
exercised by changing the width of the bars. 

[0064] Further, the invention may have a uniform third pattern in addition to the first pattern and the second pattem 
20 and may dispose the first pattern, the second pattem, and the third pattem sequentially in the rotating direction of the 
rotor at equal pitch. 

[0065] Further, in the present invention, the scale formed on the rotor has a first pattem modulated for a first period 
and a second pattem modulated for a second period different from the first period, the first pattem and the second 
pattem are sequentially disposed at equal pitch in the rotating direction of the rotor, and it is adapted such that a scale 

25 detection means reads the patterns of the scale and a processor means calculates the angle of the rotor on the basis 
of the detected signal by the scale detection means, and it is made possible that a reference signal generating portion 
of the processor means generates a reference signal from the pitch of the detection signal detected by the scale 
detection means, a pattern signal generating portion generates a first pattem signal and a second pattem signal from 
the reference signal generated by the reference signal generating portion and the detection signal detected by the 

30 scale detection means, and the calculating portion calculates the angle of the rotor from the phase of the first pattem 
signal and the phase of the second pattem signal. Accordingly, it is not necessary to make the grating so fine as in the 
conventional encoders of the incremental type and to detect the edge portion of the bar of the grating, and therefore 
a merit can be obtained that the encoder can be manufactured with ease and at low cost. 

[0066] In the invention, the first pattern and the second pattern may have at least one point where they concur with 
35 each other with respect to their phases. 

[0067] Further, the invention has such a good effect that it makes measurement of the phase difference possible no 
matter in which position the rotor may be and makes the detection of an angle possible only by detecting the linear 
scale on the stator. 

[0068] Therefore, it follows that the rotary encoder of the invention has the merits of the incremental type and the 
40 absolute type at the same time and has such an excellent feature that it provides an encoder having high added value 
and high marketability. 



Claims 

45 

1. An encoder (1000) made up of a rotor (100) and a stator (300) comprising a scale (200) fonmed on said rotor (100) 
and having a first pattern (A) modulated for a first period and a second pattern (B) modulated for a second period 
different from the first period, said first pattem (A) and said second pattern (B) being sequentially disposed at equal 
pitch (p) in the rotating direction of said rotor (100), and scale detection means (400) for reading the patterns of 
50 said scale, characterized in that said first pattem (A) and said second pattem (B) have at least one periodically 

repeating point of concurrence where said pattem (A, B) concur with each other with respect of phases thereof, 
and further comprising a processor (1 6) to measure a position of the rotor (1 00) by detemiining a phase difference 
between said first pattern (A) and said second pattem (B). 

55 2. An encoder (1000) according to claim 1. further comprising a uniform third pattem (R), said first pattern (A), said 
second pattem (B) and said third pattem (R) being sequentially disposed at equal pitch (p) in the rotating direction 
of said rotor (100). 



6 



10 



EP 0 765 039 B1 

3. An encoder (1000) according to claim 1 . said processor (16) comprising processor means for calculating the angle 
of said rotor (100) on the basis of a signal detected by said scale detection means (400), said means including a 
reference signal generating portion (1 661 ) for generating a reference signal from the pitch (p) of a detection signal 
detected by said scale detection means (400). a pattem signal generating portion (1662) for generating a signal 
(1) of said first pattem (A) and a signal (2) of said second pattem (B) from the reference signal generated by said 
reference signal generating portion (1661 ) and the detection signal detected by said scale detection means (400), 
and a calculating portion (1664) for calculating the angle of said rotor (100) from the phase of said first pattem 
signal (1) and the phase of said second pattem signal (2). 

Pate ntansp ruche 



1. Codierer (1000) aus einem Rotor (100) und einem Stator (300). aufweisend eine Skala (200). gebildet auf dem 
Rotor (100). mit einem ersten Muster (A). moduliertfOreine erste Periode. und einem zweiten Muster (B), moduliert 

15 fur eine zweite Periode, verschieden von der ersten Periode, wobei das erste Muster (A) und das zweite Muster 

(B) sequentiell bei gleicher Teilung (p) in der Drehrichtung des Rotors (100) angeordnet sind, und eine Skalener- 
fassungseinrichtung (400) zum Lesen der Muster auf der Skala. dadurch gekennzeichnet, dass das erste Muster 
(A) und das zweite Muster (B) zumindest einen sich periodisch wiederholenden ubereinstimmenden Punkt auf- 
weisen, wo die Muster (A. 6) miteinander in Bezug auf ihre Phasen ubereinstimmen, und welter aufweisend einen 

20 Prozessor (1 6). um eine Position des Rotors (100) durch Bestimmen einer Phasendifferenz zwischen dem ersten 

Muster (A) und dem zweiten Muster (B) zu messen. 

2. Codierer (1000) gemdfl Anspruch 1 . welter aufweisend ein einheitliches drittes Muster (R). wobei das erste Muster 
(A), das zweite Muster (B) und das dritte Muster (R) sequentiell bei gleicher Teilung (p) in Drehrichtung des Motors 

25 (1 00) angeordnet sind. 

3. Codierer (1000) gemSd Anspruch 1, wobei der Prozessor (16) eine Prozessoreinrichtung zum Berechnen des 
Winkels des Rotors (100) auf der Basis eines Signals aufweist. erfasst durch die Skalenerfassungseinrichtung 
(400), wobei die Einrichtung aufweist eine Referenzsignalerzeugungselnrichtung (1661 ) zum Erzeugen eInes Re- 

30 ferenzsignals aus der Teilung (p) eines Erfassungssignals, erfasst durch die Skalenerfassungseinrichtung (400), 

eine Mustersignalerzeugungseinrichtung (1 662) zum Erzeugen eines Signals (1 ) des ersten Musters (A) und eines 
Signals (2) des zweiten Musters (B) aus dem Referenzsignal, erzeugt durch die Referenzsignalerzeugungsein- 
richtung (1661) und dem Erfassungssignai, erfasst durch die Skalenerfassungseinrichtung (400), und eine Be- 
rechnungseinrichtung (1664) zum Berechnen des Winkels des Rotors (100) aus der Phase des ersten Mustersi- 

35 gnals (1 ) und der Phase des zweiten Mustersignals (2). 

Revendications 

40 1. Un codeur (1000) forme d'un rotor (100) et d'un stator (300) comprenant une 6chelle (200) formee sur ledit rotor 
(100) et comportant un premier motif (A) moduli selon une premiere p6riodicit6 et un second motif (B) modul6 
selon une seconde p6riodicit6 diff6rente de la premiere p6riodicit6, ledit premier motif (A) et ledit second motif (B) 
6tant s^quentiellement disposes d pas constant (p) dans le sens de rotation dudit rotor (100), et des moyens de 
detection d'^chelle (400) pour lire les motifs de ladlte 6chel!e, caract6ris6 en ce que ledit premier motif (A) et ledit 

45 second motif (B) pr§sentent au moins un point de concours se r6p6tant p6riodiquement. oCi lesdits motifs (A. B) 

se rencontrent Tun I'autre par rapport d leurs phases, et comprenant en outre un processeur (16) pour mesurer 
une position du rotor (100) par determination d'un d^phasage entre ledit premier motif (A) et ledit second motif (B). 

2. Un codeur (1000) selon la revendication 1, comprenant en outre un troisi^me motif uniforme (R), ledit premier 
50 motif (A), ledit second motif (B) et ledit troisieme motif (R) 6tant disposes en sequence d pas constant (p) dans le 

sens de rotation dudit rotor (100). 

3. Un codeur (1 000) selon la revendication 1 . ledit processeur (1 6) comprenant des moyens processeurs pour calculer 
Tangle dudit rotor (100) sur la base d'un signal detects par lesdits moyens de detection d*6chelle (400), lesdits 

55 moyens incluant une partie de production de signal de reference (1661) pour produire un signal de reference ^ 

partir du pas (p) d'un signal de detection detects par lesdits moyens de detection d'^chelle, une partie de production 
de signal de motif (1662) pour produire un signal (1) dudit premier motif (A) et un signal (2) dudit second motif (B) 
d partir du signal de rdfdrence produit par ladite partie de production de signal de r^f^rence (1661) et du signal 
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de detection produit par lesdits moyens de detection d'echelle (400). et une partie de calcul (1664) pour calculer 
Tangle dudit rotor (100) d partlr de la phase dudit signal de premier motif (1) et de la phase dudit signal de second 
motif (2). 
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FIG.2W 
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F I G. 2 (b) 
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FIG. 4 
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